SYNOPSIS In a series of 99 patients with paraproteinaemia, nine had carcinoma without myeloma. A review of the literature suggests that this may be a significant association, and its theoretical and clinical significance is discussed.
Most of these papers, whether discussing multiple myeloma or paraproteinaemia, mention the occasional occurrence of patients with paraproteinaemia and epithelial rather than reticulo-endothelial neoplasms. Adams et al. (1949) reviewed 61 patients with myeloma, and noted a further two with paraproteins and carcinoma. One of these had a carcinoma of the stomach; in the other the primary site was unknown although widespread bony metastases were present. Similarly, Owen et al. (1959) found one of nine patients with paraproteinaemia but without myeloma to have a thyroid carcinoma with metastases in ribs. Eight of the 24 patients with 'premyeloma' reported by Osserman (1958) had carcinoma at different primary sites. Hammack and Frommeyer (1962) studied 37 patients with paraproteinaemia not associated with myeloma, and found five with epithelial neoplasms, the primary sites being lung two, rectum two, and prostate. These paraproteins were of IgG type. (Here and subsequently nomenclature has been altered to conform with that of the World Health Organization, 1964.) Received for publication 21 April 1966. Viallet, Benhamou, Berthelot, Hartmann, and Fauvert (1962) reported in detail a patient with a hepatoma secondary to portal cirrhosis and an abnormal IgM globulin. They found three other reports in the literature of liver carcinoma associated with paraproteinaemia. One of these was described by Creyssel, Fine, and Morel (1959) , who also reported a patient with carcinoma of the kidney and paraproteinaemia.
Other papers have dealt with the problem more specifically. Wuhrmann (1947) emphasized an association between macroglobulinaemia and cancer, a finding confirmed by Hammack and Frommeyer (1962) . Surveys of large numbers of patients whose sera contained paraproteins have been reported by Waldenstrom (1961) and Osserman and Takatsuki (1963) . The former discussed 269 patients whose sera contained M-type y-globulins. In 12 the clinical diagnosis was carcinoma. Two had carcinoma of the external bile ducts, four carcinoma of the prostate (two with extensive skeletal metastases), two carcinoma of the colon, and four carcinoma of the female genital tract. Other patients in the series had either carcinoma treated before, or developing subsequent to, the recognition of paraproteinaemia. The types of paraprotein in the patients with carcinoma varied and included IgG, IgA, and IgM globulins. Osserman and Takatsuki (1963) reported a similar investigation of 400 cases, and found 31 with ' "monoclonal gammopathy" of unknown aetiology with associated neoplasm'. These included carcinomata of the rectosigmoid (nine cases), prostate (five), breast (four), oropharynx (four), bile ducts (two), and stomach, jejunum, pancreas, uterus, and bladder (one each). Twenty-eight had IgG globulins, two had IgM, and one an IgA globulin. Sites of metastases were not discussed. 461 A different approach to the problem was made by Weitzel (1958) , who studied in a necropsy series the coexistence of carcinoma and malignant disorders of plasma cells, although without reference to paraproteinaemia. He found carcinoma in 11 of 57 such cases. The primary sites included prostate (three cases), stomach, small gut, and large gut (two each), and tonsil and scrotum (one each). Metastases were present in only three cases. Weitzel produced evidence that this association was not soley due to chance.
The literature thus provides evidence that from 3 % to 7% of patients with paraproteinaemia will have an epithelial neoplasm, and that this may be a significant association. The primary sites vary greatly, although the high frequence of prostatic, intestinal, and hepatic tumours, and the low frequency of primary carcinoma of the lung are worthy of further investigation. The presence or absence of metastases in bone or liver appears to be without significance. Because of the possible importance of the association of paraproteinaemia and epithelial neoplasm, the present paper reports a further nine such cases, occurring in a series of 99 patients with paraproteinaemia. LABORATORY 
METHODS
Electrophoresis of serum proteins was done on cellulose acetate using a barbitone buffer by the method of Brackenridge (1960) . Immunoelectrophoresis was by a modification of the method of Scheidegger (1955) microtechnique using 1 % agar in barbitone buffer at pH 8-4 and commercial preparations of antisera.
RESULTS
In the period 1960-65 inclusive, paraproteins were found in sera from 99 patients admitted to the Royal Perth Hospital or referred for investigation. Diagnoses reached in these cases are shown below. There were nine patients with epithelial neoplasm; brief details of these patients are included in Table I The appearance, size, and position of the abnormal band on the cellulose acetate strip varied, and it was not distinguishable from paraprotein bands found in patients with myeloma or other conditions. Immunoelectrophoretic studies in five of the nine cases showed the paraprotein to be IgG in all five. Levels of (2-globulins were generally raised as is not infrequent in patients with carcinoma. The occurrence of abnormal serum proteins in patients with epithelial neoplasms There is no proof that this association is significant, but the similarity of the findings of different investigations suggests that it may be. Weitzel (1958) provided evidence ofa significant association between carcinoma and plasma cell neoplasm, but did not investigate paraproteinaemia. If eventually proven, however, the association raises questions of theoretical and practical importance.
In myelomatosis, paraproteinaemia is thought to be due to the production of abnormal protein by a neoplastic clone of plasma cells arising by somatic mutation. When paraproteinaemia occurs without myeloma, as in apparently healthy persons, this type of explanation is still valid, the mutation affecting antibody protein production by the clone, but not (initially at least) allowing unrestricted cell division. Where, as in the present cases, the neoplastic change affects epithelial rather than reticulo-endothelial cells, a different explanation must be sought.
It is improbable that the carcinoma itself produces paraprotein, for excision of the carcinoma does not necessarily eliminate paraproteinaemia (Waldenstrom, 1961 ; present cases), though this may occasionally occur (Bohrod, 1957) . It may be, therefore, that the paraproteinaemia is the result of disordered antibody production to the carcinoma or the altered tissue field which gives rise to the carcinoma. There is an extensive literature showing the presence of antibodies to carcinoma. In addition increased numbers of plasma cells have been reported in the bone marrow of occasional patients with carcinoma but without paraproteinaemia (Klein and Block, 1953; Aherne, 1958) .
At the clinical level, there appears an obligation in the physician to search for occult carcinoma in a patient with paraproteinaemia but without myelomatosis.
